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TOPEX/ERS-2 Analysis Apr 19 2001
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Warm Core Profiles
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Allegheny GPS data,
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Allegheny “Setdown” data
tidal effects removed
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Estimates of current velocity
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Transfer Function Coherence between
two tendons on same pontoon (left) and on separate
pontoons(right) Data recorded at Allegheny on April 19, 2001
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Transfer Function Amplitude between
two tendons on same pontoon (left) and on separate
pontoons (right) Data recorded at Allegheny on April 19, 2001
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Transfer Function Phase between
two tendons on same pontoon (left) and on separate
pontoons (right) Data recorded at Allegheny on April 19, 2001
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Variation in VIV peak with time and location

power spectral density (kips /Hz)

power spectral density (kips Hz)

0

0.5

19-Apr-2001 11:20:00

— Tendon 1
Tendon 2

| == Tendon 3

—— Tendon 4
Tendon 5
Tendon 6 / \

l

\

I \_.:J/%'\‘ — ,_.(‘\‘

0.55 0.6 0.65
frequency (Hz)

19-Apr-2001 12:00:00

— Tendon 1
Tendon 2

| == Tendon 3

— Tendon 4
Tendon 5
Tendon 6

/
m—— - -\~.-,J./ a \\- AN

0.55 0.6 0.65
frequency (Hz)

0.7

power spectral density (kips Hz)

power spectral density (kips Hz)

19-Apr-2001 11:40:00

Tendon 1
Tendon 2
Tendon 3
Tendon 4
Tendon 5
Tendon 6

) \R

0.55 0.6 0.65
frequency (Hz)

19-Apr-2001 12:20:00

Tendon 1
Tendon 2
Tendon 3
Tendon 4
Tendon 5
Tendon 6

N — S PN

0.6 0.65 0.7
frequency (Hz)




Analysis Procedures

e Tendon
— VIV : SHEAR?

 Global

— Time domain :
— Large deflection - Non-linear geometry
— Random excitation model

« Structural
— Time domain — 6 tendon forces input
— Full structural dynamics model (modal)
— Rainflow fatigue




Flowchart of simulation procedure
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Summary of VIV
Analysis
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Random Excitation of Tendon

Tendon 4 (Kips)
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xcitation of Tendon
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Comparison of transverse
displacement between TLPSIM
and SHEAR 7

Comparison RMS bending stress
between TLPSIM and SHEAR 7




Comparison of fatigue lives based on
Transverse VIV only (Shear7); and
Transverse and Inline (incl. tension) (TLPSIM)
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Conclusions

VIV is important to Tendons, Hull and Deck

VIV is important to Operability

Monitoring is Important

Current criteria subject to change

Design calculations require sequence of analyses
Inline VIV component is significant







